Monoclonal antibodies to a 140,000-m.w. protein on Plasmodium knowlesi merozoites inhibit their invasion of rhesus erythrocytes.
Merozoites are the invasive stage of the malaria parasite, which are released from infected erythrocytes to invade other erythrocytes. Antibody to surface antigens on merozoites may prevent invasion by agglutinating merozoites as they are released from infected erythrocytes or by blocking receptors before contact of merozoites with the host erythrocyte. Monoclonal antibodies were produced to a 140,000-m.w. protein on the merozoite surface. The protein was synthesized by the mature intraerythrocytic parasite, the schizont, as a 143,000-m.w. protein and had a m.w. of 140,000 on the surface of free merozoites. The monoclonal antibodies were shown to bind to the surface of merozoites by immune electron microscopy. Ascitic fluid containing four of 11 anti-140,000 monoclonal antibodies partially blocked invasion of erythrocytes by merozoites released from schizont-infected cells. The low invasion rate was always associated with a high frequency of multiply infected erythrocytes (two or more rings per erythrocyte). Monoclonal antibodies purified by (NH4)2SO4 precipitation and diethylaminoethyl column fractionation also blocked invasion and caused multiple invasion of individual erythrocytes. The monoclonal antibodies, incubated with free merozoites, did not block invasion, indicating that the antibodies did not bind to merozoite receptors for erythrocytes. We propose that the reduced rate of invasion and the multiple invasion of erythrocytes, the characteristic of these monoclonal antibodies, was caused by weak agglutination of merozoites as they were released from infected erythrocytes.